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relating to individual career planning, preparation, and progression. The Center 
fulfills its mission by: 

• Generating knowledge through research 

• Developing educational prbgrams and products 

• Evaluating individual program needs and outcomes 

• Installing educational programs and products 

/ ■ ■ ° / 

. • tDperating information systems and services 

• Conducting leadership development and training programs . . 



FOREWORD 



Because many people change jobs, and some do so frequently, future education and work pro- 
grams have to be concerned with and improye the ability of individuals to make career changes. 
Under sponsorship by the National Institute of Education, The Center is conducting research and 
development on questions of what schools should be teaching to all students to improve their chances 
of adapting to new jobs when a job change is desirable or necessary. 

One interim product of this effort is this review of literature and research on the transferability 
of vocational skills. This summary and discussion serves as one component of a multifaceted R&D 
effort aimed at identifying the types of personal and job characteristics that previous research has 
identified as common and potentially transferable from one work situation to another. The review 
is intended to form the basis for a synthesis of .what is presently known about the factors which 
influence the transferability of vocational skills and the implications of those factors for education. 

Published separately but augmenting this review of the transferability of skills, are two other 
review papefs. Though prepared independently, the three papers relate to the common concern for 
identifying the factors which can facilitate occupational adaptability. One is a review of what is 
known about the range of occupation-related skills and characteristics that could be considered 
transferable from one occupation to another. It focuses on describing those transferable skills which 
are teachable in secondary and post'Secondary career preparation programs. The other is a review 
of what is. known about the characteristics of jobs that are considered common. It focuses on various 
approaches job classification exploring how they may contribute to a better understanding of 
occupational adaptability and skill transfer. These and other planned pi/oject reports are listed inside 
the back cover of this report, \ '. 

The Center expresses its deep appreciation to Dr. Altman for his scholarship in the preparation 
of the report. Recognition is also due'Dr. Douglas Bray, American Telephone and Telegraph; Dr. 
Keith Goldhammer, Mchigan State University; Dr. R. B. MUer, Poughkeepsie, New York; Dr. Edward 
Morrison, The Center; Dr. Anne Roe, Tuscon, Arizona; Dr. Arthur DeW. Smith, Depairtment of 
Manpower and Immigration, Ottawa; and Dr. Douglas Sjogren; Colorado State pniversity for their 
critical review of the manuscript prior.to final revision and publication. Special gratitude and 
appreciation is extended to the project's Panel of Consultants: Dr. Marcia Freedman, Conservation 
of Human Resources; Dr, Jerome Moss, University of Mnnesota; Dr. Calvin Taylor, University of 
Utah; and to Mr. Robert Stump, National Institute of Education for their help and contributions to 
the project and throughout the development of this report. 

The report was prepared under the general oversight of Dr. Frank C. Pratzner, Director of The 
Cen1;er's study of occupationally transferable skills. 

\ ' RobertE. Taylor 

. - , Director 

f ' The Center for Vocational Education 
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PREFACE 



I began preparation of this paper with a number of basic convictions which have been reinforced 
by review^ discussion, and analysis. Somehow, it seems, education for life must derive its objectives 
and substance from real-world activities. Systems and task analysis methods have appeared to'be the 
best available to date for linking real -world and educational practice. Yet^ such methods have seemed 
inadequate to the purpose in several important ways: 

✓ Methods for task identification, enumeration, and descriptibn are relatively straight- ' 
forward and adequate—but they require enormous investment of resources for any 
but the most specific and limited of real-worid contexts. The return on irfvestment 
for non-specific education tends to be very pooi. ^ 

✓ -Truly analytic aspects of so-called task analysis have not shown unique utility to 
drive the definition of significant eiducational objectives. There is little evidence 
that results would differ whether or not educational developers went through the 
motions of applying analytic models.' 

. .a ^ '■■ ■ ■ • 

✓ Efforts to derive general taxonomies of tasks have no proven ability to enhance 
^cost/efficiency of task analysis for education. ^ 

Despite these deficiencies in our techniques for dealing with task data, two additional consid- 
erations underscore the importance of coping with real-world tasks: ^ 

, ✓ Task performance is the only generally acceptable basis for inferring skill. 

✓ Knowledge of task similarity is essential for accurate predictirn of skill transfer. 
All of the above considerations led to the following emphases: / 

✓ Consistency with the spirit of systems and task analysis while avoiding many of its 
common mechanics— specifically trying to avoid a requirement for exhaustive 
identification, enumeration, description, or analysis of tasks. 

✓ Delineation of a general, though admittedly tentative and gross, framework for: 
• Sampling and characterizing real-world tasks. 

<9 Organizing educational tasks. 



Hopefully, such a framework will: 

• Encourage and support serious analysis of real-world requirements witlKajt 
diverting major resources from the creation of responsive educational expen^i^ce 

• Define educational task similarity in ways that will facilitate positive skill 
transfer within school, from school to real-world performance, and aeries real- 
world contexts, ^ . 



James Vt. Altman 
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'• SUMMARY • . 

■ ^ . ■ . 

This paper conjecture about motivatipnal, behavioral, and contextual factors in the transferability 
of vocational ^alls. The state of orgsmized reliable knowledge in each domain is found to be rudi- 
mentary, at b^t. ^ojigh hints of the underlying dynamics are garnered to suggest a general approach 
to educational programming for maximum positive tr/tasfer pf-skills. TMs approach m^lud^s: ' ' 

✓ Explicit definition of the real-world cont^ts toward which the educational program 
is oriented. ' ^ s -^ ^ ' 



✓ Analjrsis of relevant contexts in terms of the classy .bf beliavioral elements involved ' 
in task performance. ^ ' * . • 

✓ Development of educational tasks which recobsftuct behavioral elements identified in 
^ -the real world, but with cost/effective dduc^Udiial programming rather than direct 

simulation as the ceu^al criterion. - K'- " ^ 

• - " " -'^^ . " \ ' 

✓ Sequencing of educations^ opportunities such that sm individual at ieacb stage of his or 
her educational experience will have demonstrat§d Competency on significant *tasks. 

✓ , Arran&ng the conditions of skill acquisition so that tHe unique transfer characteristics 
of perception, intellectual processing, memory, response, and integration of informa- 
tional/motivational feedback will be realized. Emphasis is given to conditions in all 
facets and phases of education which include: 

• C7zc//cng^— opportunity to succeed or fail against known standards. 

• Fair feedback-scaled realistically, and contingent upoh performance. 

• Growth--ain increasingandividual responsibility for task selection, standards, and 
self -evaluation. 
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INTRODUCTION 



The purpose of this paper is to conjecture about the factors which influence the transferability 
of vocational skills and the implications of these factors for education. We mean by vocational skill 
any'capabUity of a worker to perform a job task. We infer skill transfer from observation of consis- 
tent relationships among task performances. We consider transfer to be positive when a high level of 
performance in one instance is associated with enhanced perform-^ce on a subsequent instance and 
^he negative when superior performance in a prior instance is associated with subsequent degraded 
performance. • ^ . - 

— ^We are not concerned in this paper with factors that facilitate movement into or across jobs. 
Rather, our concern is liniited to a consideration of factors that will influence performance when and 
* if such movement occurs. 

Figure I presents a simple model of our general assumptions about the sources of influence on 
perfoftnanee, skill, and skill transfer. At the mcgt general level, we assume that skill transfer depends 
upon similarity within and among motivational, contextual, and behavioral domains. Each domain 
represents a different point of view from which a given body of skill transfer may be considered: 

✓ The MOTIVATIONAL domain is concerned with the interests, attitudes, goals, and 
reinforqers which guide the individual's actions. 

' ' ■' ...^ « 

✓ The BEHAVIORAL domain is concerned with the sequence and array of processes ; 
through which an individual arrives at measurable end performance having practical ^ ' 
utility. • V , ^ ' ^ . " • V • : 0 . 

• ' ■ i» '.*■-■ 

✓ The CONTEXTUAL domain is concerned with the performance requirements imposed 
^ by the environment as well as the organizational, information, and physical support 

provided. , ■ ^ . 

■ '* ■ ' * 

It is part of our fundamental argument that effective analysis of skill transfer requires simultaneous 
consideration from all three points of view. 

We discuss the structure and functioning of each domain in the/following three sections, even ' 
though acceptable taxonomies and dynamic models do not exist for any. Notwithstanding this 
thoroughly unsatisfactory state of affairs, we conader in a fourth section the implications for • 
education of our current modest knowledge about skill transfer. 

/ .... / • _ 



MOTIVATIONAirDOMAIN . . \ 



We include in this domain of considerations interests, goals, attitudes, values, and reinforcers of 
behavior. This is an enormous and sprawling field with limited integration of alternative conceptions. 
Even a cursory review across the full span of arigument and empirical data would be far outside the 
scope of this paper. Onr objective here is much more modestHo suggest what currently appear to be 
the major motivational factors impacting on skill tra^ 

Figure 2 sumiparizes the principal elements relating to woJk motivation! Three elements are 
external to the motiyationd domain, but interact strongly with it: , ,V 



✓ Task PERFORMANCE (through which skill can b^nferred) depends upon the motivation ■ 
ofthe individual ^;3s;o 
vation for the future 



ofthe individual jat^rker. Fee^^ck about performance is, in turn, a major source of mpti- 



■y 

✓ CONTEXT defines"^ 

• Pev.formance requirements and criteria of success^ which have a prime impact on motivation. 

• Informational and other resolirces V/iiich influence the probability of successful perform- 
ance, with its resulting impact on motivation. . 

■ " ' ■■ . ■ • ' - • ■ ■ 

- • Outputs from the environment in the form cf rewards, punishments, and penalties which 
' guide' the course of motivational dev^elppme 

BEHAVIOR includes covert processes which may. be essential in achieving required perfomi-^ 
ance, but may not be obvious frgp observation of overt pe^ Analysis of such ' 

U ' * "background"^h6navioral processes may contribute, to M 

structures andtlynamics by both individual task perforniers and by outside observers. 
V ' ^ Conversely, an understanding of relevant motivation may gyeatly facilitate an understaiiding " 

I c t ' of the total set of behavioral processes involved in any given task performance. 

We are concerned with four principal influences within the 'motivational domain: 

. ✓ MEIDIATIoN which is concerned with the human and oto^^ 

rekted data are fed to the performer. ^ , > \ 

\ V SALIENCY which is conceme(| with the significance of goads and motivational fe^ 
. • the performer. " . 

4: ; V CONTINGENCY, which is concerned 'With the linkages thfe performer makes between per- 

formanlce and subsequent motivational feedb^^ . " ' - " ' — 

^ V PRCffiABILITY which is concerned with the likelihood of successful accomplishment of a- 'J; 
taSk,-|it whatever level may be defined as a standard for success. ^' - 

K , ' / Each of these sources of effect on motii^ation is discussed, in turn, in the following four sections « 

ERIC . * • - V 1 .1 





Figure 2. Principal elements of work motivation. 

.••.•14. , . / 




Saliency, contingency, and probability combine to generate two principal kinds of motivation— 
PERFORMANCE MOTIVATION and SUCCESS MOTIVATION. These two types of motivation 
then resolve into a PROPENSITY for particular kinds of behavior and perforniance. Performance 
motivation, success motivation, and behavioral propensity are each discussed below. 

Throughout these dis(iussions we will consider any tendency to perform a task or striving for 
its successful completion as an indication of motivation. Verbal ar^ other expressions of o 
feelings will also be considered to have potential relevancti to an individual's motives .t. i 

extensively noted (Vroom, 1964), there is notniscesisarily a high conelation , among pret-uaiud effects 
of motivation such as expressed job satisfaction, absences, turnover, and task performance. , 



Mediation 



Mediation of motivational feedback has long been a major issue in human affairs. Long and 
' intensive debates on topics sUch as the parental role in child raising, the role of teachers anjl tests 

in education, and traditional versus "jobrenriched" industrial settings have focused on responsibility 
. for mediating informative and motivational feedback^. Control systems and human factors engineers 
Expend a great deal of effort on. designing electromechanical mechanisms for enhancing performance 
feedback to tl}e worker. ^ . ' . ■ ^ ~ 

Albert Bandiira (1969, n.d.) has emphasized the pervasive htiman tendency to set one's own 
sts^ndards and evaluate one's own behavior in accordance with such standards. He haspsesented r 
a ireinforcement theory niodel and a great deal of ' experimental data relating to salf -mediated feed- 
back. Behavioral. researchers who have experienced working with human subjecits in "controlled" 
laboratory situations can attest to their active role in interpreting behavior, frequently m ways quite 
different* from those intended by the experimenter. Indeed, a rather elaborate methoaiEiiliDgy (Swiets,- 
1973) is require,d to isolate such factors from' other behavioral processes of interest icnSie laboratory. 
On the other hand, James Altmap and ojthers (1969) Have emphaisized the unique role self-mediated 
informational and motivational feedback can play in going beyond the results from an already mature 
and effective industrial safety program. 

The mediation of motivational feedback is an important factor in determining perfojanance and 
the individual is an important agent in this mediation. This self-mediation, however, interacts with 
the role of other humans and nonhuman media of feedbiack. The particular mix of "roles has an im- 
portant impact on skill transfer. In general, the more similar the feedback mediation from one situa- 
tion to another the greater the potential for positive skill transfer. " 

We can observe outstanding examples of positive transfer whenever hi^y effectiy^e executives 
move from one coinpany to another, no ma.tter how dissiniUar the companies am imth respect to 
technology or organizational arrangement. The effective manager quickly moves to define his or 
her goals, set priorities, identify reliable information sources and self-evaluaterperformance before 
influential others in the situation take such initiatives. Positive transfer can be observed at the other 
end of the continuum when wrorkers who have becorhe conditioned to closely supervised routine ^ 
work adapt better to new jobs which are also dbsely.supervised.and routine than fellow lyorkers 
with more relevant and , superior technicad sldUs (T^ 

Examples of negative skill transfer can also be observed. Personnel with rigorous advanced - 
graduate training are frequently less effective when they enter employment thAn les^ well trained 
colleagues. Individuals who have long been.conditioned^b^ the educational environment sometimes 



seem to require a considerable adaptation to the realization that, there is no professor with right 
and wrong answers. The^essence of high-level work in business is frequently learning from the 
unique problems themselves, not from some pre-ordained expert who modulates and evaluates 
progress toward an already known solution. , ■ ^ 

Another kind of negative transfer from a change in feedback mediation occurs whdn workers 
go fybm personal to externalized responsibility. For example, G, P. Latham and G. A. Yukl (1976) 
report a negative effect on job satisfaction when quality evaluation (which has been self -evaluated 
only) was added to an external measure of production. 

.1 Saliency 

/"'^ Saliency is concerned with the nature and extent of utility or disutility goals and their achieve- 
ment or nonachievement have for individuals. Feedbacks is important both because it may have 
qualities which are intrinsically pleasant or unpleasant as well as providing information about progress 
toward more remote goal's. For present purposes, we wUl consider interests, attitudes, and^opinuons 
to be verbal or other expressions by the individual relating to the saliency of different wori'RconJtexts 
or features. . _ . . 

Sdiency is a complex issue which has been discussed under a great manydjjubrics and «a*h a 
siderable iffivergence in concepiaon. It is a considerable distance from a generally^accepted awirilti tion. 
it \»buld i)e unreasonable to a^e to or pretend such resolution here. However, we can idatum" 

. ✓ Five important:attribates of the context which the individual perceives from mediated feeiii- 
' ■ back, namely: 

• LEVEL of individual welfare to which the phenomena of interest relate. 

.... 1 ■ ■ ' ^ ■ : 

• PARTICULARITY whicK feedback is tied to ths^specific contexts 

• LATENCY between individual action and feedbackj^ 

• MAGNITUDE of the feedback. 

• EQUITY of the outcome as perceived through medi?ited.feedback. v 

✓ Twokindsof outcomes for. the individual, namely: ii^ 

• UTILITIES or favorable outcgmes for the individual. 

• DISUTILITIES or unfavorable outcomes for the inclividual. 

V Two kinds of saliency, namely: 

• PERFORMANCE SALIENCY which is concerned with the importance to the indiviaiuu: 
of participating or not participating in a given context. 

• SUCCESS SALIENCY which is concerned with the importance to the individual i^'l acliiev- 
ing or not achieving goals in a given context. 

Attributes, outcomes, and types of saliency are discussed, in turn, below. Their gowtal reii^tionsteps 
are suggested in Figure 3. '} 
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Attributes 



Mediated feedback from work contexts and performance has many different attributes which 
can be organized in a great many different ways. -No generally accepted, scheme exists for their 
delineation and analysis. In general, we can. expect greatest positiye transfer of skills across contexts 
that provide the individual with similar kinds of feedbacklmd less or negative transfer across contexts 
which provide the individual with dissimilar feedback— recognizing as we must that each individual 
will probably mediate and interpret feedback in an active and somewhat idiosyncratic way. 

We can ideiitify five general attributes which the individual derives from mediated feedback - 
and something of the special implications of each general attrib ute fo r skill transfer. These general 
attributes are LEVISL, PARTICULARITY, LATENCY, MAGNIITHDE, and EQUITY. Each is dis- 
cussed briefly below. . ^ 

LEVEL: This attribute is concerned with the points of intersection between motivational feedr 
back and the hierarchy of an individual's needs. Sample levels in such a hierarchy might :be: 

V P/zys/o/ogicfl/ need'sforfood,water, oxygen, etc. are the most impe 

gratification dominates those hunting-gathering societies which face a resources 
ment. As pointed .out^)y Uriel G. Foa (1971), population densitjr and mcreasediinsit^tjprial 
specialization have b^en; assbciate* with the creation of less direct, hut more efficieht^d 
universal, media^of resources excharige: Good air, comfort breaks, quiet and other envirori- 
men^tal factors are closely iied to physiological needs and^can be iimportant factors in turn- 
over, morale, absence, and may even be so out of tolerancfirthat they directly: interfere with 
task performance. However, ciirect gratification or withholding of resources to meet physio- 
logical needs is not generally efficacious in an advanced technological society, ^picture of 
workers being fed food pellets wlv^n they meet a production quota may have fts place in 
scienie fiction, ihit not In modern western bminess and indus^^^ 

✓ JSmoft'ono/ needs relafe to a reduction of disequilibria in the autonomic nervous system and 
associated endocrme systems-tlisequilibria associated with subjective feelings of startle, anger, 
andfear (Hackman& Dysinger, 1961). Feedback which warns of hnniinett daiiiger>to-hea^^^ 
and safety may appropriately tap siich states, and consistency of such warnihgs across con: 
texts is important' (as with the use of flashing red lights to indicate danger). However, direct 
appeal to strong emotion seems to have extremely Ihnited utility across any segments of the 
world of work. Eye^ m the milUary^ Wjiere the tr^mendb^ 

mobilised by strong, emotion were once^'usefiil for personal combat, strong emotion is usually 
Just disruptive to efficient operations in modem war. 

✓ Social needs derive naturally from the lifelong dependence each himian has on others. Approv- 
al, affiliation, affection, love, responsibility, and power needs are pervasiro in thelives of 
most of us. This is a level or, more accurately, a coniplex of levels whi^u^^most universally 
involved in human affairs, including the world of work. There are manvt^^egularities in the 
feedback codes. But, the media of communication are many and the isoiguages subtle. Facial 
movements and sets, voice tones,^auses, attenuated gestures, body postages, spatial position- 
ing; and specialized language styles are ^1 used in addition to straightiifepnative feedba^ 
Novices who are unfamiliar -with the local norms for qualitative or quaniftatiye features can ' 
be misled to the point of understanding exactly the' opposite of what was intended by ^|:he 
source. There are probably stilf iol^ here misfits in the inimediate socdal contexts can per- 
form effectively, but tliis is ra neral, severe maladaption to the^aDcial milieu of the 
job seriously disrupts perform 



/ Achievement needs are concerned 'with doing a good job for the intrinsic rewards of success. 
We touch on the sburceis of ahd deterrents to such motives in the later discussion of CON- 
TINGENCY. Regardless of source, an individual with achievement needs will tend to trans- ^ 
o fer skUls fully f o any work context in which there is reasonable challenge, but not necessarily 
apply them fully to contexts in which standards are peorceived to be excessively low, Jtasks 
, . top easy, or opportunity for success too limited (Alk 

'\ . 

Feedback i .... mmxce multiple levels of need simultanraaotsly. For example, failure tolseceive 
an anticipated salaryjncrease niay simultaneously signify to the individual that he or she has failed 
to achieve, is rejected by the employing organization, is iii danger of losing a valued position, and 
.may suffer physical privation. 

PARTICULARITY: This attribute is concerned with the extent to which feedback has uni- 
versal significance versus meaning only within a particular context. As Foa (1971) hasipointed. out, 
the trend in western society definitely has been away froni highly partictdar and personal feedback 
such assigns of affection, statns, and services to more universal and impersonal feedback such as 
money, information, and goods. She also presents theory and data which suggest thatease of 
exchange among types ofYe^dback is a joint function of particularity (which she balls:particularism)<' 
and concreteness.' In Figure 4 we have added "enablement" (cr providing an opporturrity for desired 
behavior) to Foa's six. resource classes and conjectured abouritsippsition within her biisariate space. 
In general, we would expect disruption to skill transfer to be proportional to this straight-line distance, 
between circles, namely: 

y Minimal disruption to skill transfer will occur when Jeedback remains of the same type. 

y If an exchange between types must be made, interference of transfer will be least for exchanges 
^between enablement and any other type, Ipve-status,. status-information, information-money, 

money;goods,~gOods-services. or serriees-love. v 

■ ■ r* ■ . ■ ' ■ ' • 

✓ Exchanges expected to result in intermediate, but near-maximal j disruption to transfer are ' 
love-information, status-money, infoimation-goods, money-services, goods-love, oirservices- 
status. 

y Exchanges expected to result in maximum disruption to transfer are love-money, status-goods, 
or information-services. 

' ' - *i " 

LATENCY: This attribute is concerned with the period between behaviorrand feedback. Latency 
„ has different scales and siignificance for at least three different types of-goals^^ 

' V Process goals involve maintenance of a n^ar-null difference between controlled inputzamd a 

subjective reference signal of the individual' during task performance (Powers, 1973). Critical 
. periods of latency and effects oa input tend to be quite ^tort. ^ 

✓ Comp/efipn goals involve termination of an identifiable taadc. Latency requirements fisrrsignal 
of completion may be substantially different froni requirements for quality assessmentL For 
example,'the signal that a required report is finished niust be relatively immedialeT)ut3e^ 
back concerning its judged quality may*be delayed. 

• -. ■ . ■ •' -t 

y Extrinsic goals may be derivations of many successful task completions and may invoke 
latencies of months or years, as may happen in a long-delaypd prpmotion. , 
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An import . nt t^eneral featuce of latency across all ley<:;ls of goals is that skill transfer is not much 
impeded by shortening, but lengnfaening latency may require extensive adaptation, j 

' o ' ■ ■ / • 

MAGNITUDE: This attribuite is concerned with the amount or strength of any given kind of ;^ 
feedback perceived by the individual-~how strong the criticism or praise, how close to the desired 
product, how much money, etc. Differences in magnitude of feedback can impact heavily on skill 
transfer. Amounts of feedback tiiiat might be intended as strong encouragement in one context might 
be intended to exhibit relative indifference or even disapproval in another. For example, a normally 
reticent supervisor may exhibit strong praise by a few words of encouragement. A mote ebullient 
sUpemsor may use a similar cautious statement to indicate serious cojicern. 

EQUITY: This attribute is conqerned with fairness of the outcomes indicated by mediated 
feedback. In general, equity will be pj^rceived by the individual when benefits and costs are similar \' . ' 
to those for others judged to be making an equivalent contribiftion to the enterprise. Perceived 
equity has emerged as an important organizing concept in social psychology (Berkowitz & Walst^r, 
1976). Elucidation of the formal models of equity theory and analysis of their full implications for 
skill transfer are beyond the scope .of this paper. However, we should note tlaat any substantial 
deviation from perceived equity (whetlier on the long or short end) will tend to distress the individual 
and have a potential for injterfering with performance. Individuals in a new work context are especially 
likely to suffer, difficulty in skill transfer when feedback is perceived to be inequitablie. , 

Outcomes . ^ - ^ . - . 

J^ediated feedback, with its various attributes^ resolves into two principal Idhds of outcome 
the individual: - , . " ' 

✓ UTILITIES are favorable outcomes which in some way serve needs. 

/ DISUTILiriES are unfavorable outcomes which in some way prevent or threaten satisfaction 

of ijeeds- The individual may derive disutilities frdm direct feedback (punishment) or the 
. •withh^ldirig of utilitarian feedback (pen . , . 

In general, the more similar the utilities and disutilities; ah individual perceives in two different con- 
texts, the greater the potential for transfer of &'kill. 

Types of Saliency ■ ^ 

The individual is typically concerned with two main kinds'of saliency: 

✓ PERFORMANCE SALIENCY is concerned with the perceived utilities and disutilities asso- 
ciated with commitment to or avoidance of a particular task. Obviously,, there will be no 
opportunity for transfer of skills to an avoided task. I 

✓ SUCCESS SALIENCY is concerned witfh the perceived utilities and disutilities associated with 
\success or failure orice commitment has been made to performance of a task. The potential 

fbcskill transfer is greatest where the saliency of success, avoiding failure, and failure are 
..mosbisimilar from one context to another. 



Contingency 



There is a gifowing body of theory and data demonstrating that an individual who perceives 
feedback to be contingent upon his or her performance will have a high motivational potential. 
This contrasts sharply with an individual who perceives feedbapk to be independent of his or her ^ 
performance. In ]this latter case, the individual's goal-oriented motivation 3s. likisly to be near zero 
(Grant, 1974; Woods, 1974; Seligman, 1975; Tryon, 1976). Thus, we would see the opportunity 
for skiH transfer to a new context to be restricted to the extent that the new context leads to a 
perception of feedback as being independent of performance. None of us^for example, is likely 
to work as effectively for a supervisory whose feedback is always biased a^inst us and independent 
of performance as we are for one whose feedback is based, on a fair judgement of our work. ' 

Probability . v 

Probability is concerned with the likelihood a task will be successfully^Tperformed, for whatever 
reasons. More precisely, it is the perceived likelihood that a given utility or disutility will be experi- 
enced by the individual as a function of success. The other side t)f this, of course, is tlie likelihood of 
failure. Both kirids of probability are important, to motivation for work., In general, individuals avoid 
tasks with low success probabilities and, therefore, would not have much opportunity to transfer skill 
to such contexts. The principal exception to such a generalization appears to he with research scien- 
tists, inventors, creative artists, and sports record-setters who, somehow, perceive a pattern of failures 
as a path to success. " . 



Performance and Success Motivation 

Performance motivation is concerneci u th whether an individual will perform or avoid per- 
formance of a task. Success motivation. is concerned with whether the individual will fully, employ 
relevant skills. Performance may be divided into two antagonistic types-commitment and avoid- 
ance. Success motivation may dso be divided into two antagonistic types--win and fail. We may get 
a better sense of these' different types from the following formulations: ; 

^^c .= Up + Da + P-U^ + Q.-Uf » (1) 

= U^-^Dp-HQ-Df + P-D^ . (2) 

= C-P-U^ + C-Q-Df '(3) : . 

Mf; = C-P-D^ + C-Q-Uf (4) , 

where: ^ ^ 

M-. is motivation to commit to pgrf ormance, ' \J 
Mg^ is motivation to avoid performance, 
M^ is motivation to win .success in performance of a task, 
. Mf is motivation to fail in performance of a task . - 
U^.is^utility of performing a task regardless of outcome (for example, gadning approval for 
trying),. 



is disutUity from avoiding a task (for example, anger from a colleague who must fill in), 
P is probability rff success if the task were to be performed,^ 

is utility associated with winning success, » 
■Qisl-P, -i^- ^ ' _ ' /'. ■ 

Uf is utility Associated with failing on a task (for example, when success would lead to an un- 
wanted assignment), ' 

is utility Associated with avoiding a task (for examplej when peers approve gf such avoidance), 
Dp is disutility aissociated with performing a task (for example, that task is thought to be beneath 
ope^s dignity), < ^ 

^ D.£ j s disut ilitjy associated with failing in performance of a task, . ' ^ 

is disutility associated with winning success pn a task (for example, gaining praise from a 
hated supervisor), and ' ^ 

yl- is the extent to which feedbackjs perceived to be contingent o^ - 

i , . • ■ ■. ■ 

Motivation to perform and to win success are,. obviously, essential to prospects for successful 
performance. < v 

. ' ■ . ' .-y ' • ' ^ .■ 

^ " , Prp^nsity — — 

It would be convenient to assume that behavioralTpt^pensity is a simple and direct function of 
the jRotivations relevant to any given context. Unfortiinately, this is decidedly not the case. Com- 
mitment and avoidance motivation dp not simply cancef each other out but jointly arei involved in 
choosing to perform or avoid a task. Similarly, motivatiofftS^win success and to fail jointly operate 
in defining a propensity for behavior leading to success or failufe. 

■. ' %o ^ . , . , .• 

If the totfd of the two relevant motivations is low, neither choice^pr success can be expected 
to. have a particularly pervasive imp?3ict on the individual no matter how clpseiy balanced the conflict- 
ing motives. But if total motivation isj^igh and conflfcting motives are close, effects are likely to 
be long-lasting and pervasive. J 

\ When strong balanpecl copflicting motives are involved, behavioral shifts tend not to be smooth 
but^characterized by silclden shifts from one niode to another, shifts of the sort currently best prer 
dieted. by the mathematical theoiy of elementary catastrophes (Woodstock & Paston, 1974; Thorn, 
1975-:Zeeman, 1976). . . 



BEHAVIORAL DOMAIN 



Any nontrivial work' activity is likely to involve multiple stages of behavior. It may be usisful . 
to delineate the following five stagies f or purposes of our present discussion: 

Perception . 

' -V Memorization' - 

y Intellpctual processing 

✓ Response 

/ Integration 

Figure 5 suggests some of the major interfaces among these stages, the contextual domain, and 
the motiyatioriad domain. The structiire suggested in Figure 5 is generally in accord with control sys- 
tem (Powers, 1973), information-processing (Gagne^ 1974a), and social learning (Bandura, 1969) • 
models. Each of. the five behavioral stages is discussed briefly below. 1. 



J Perception 

We ^ill assume that the important potential for acquisition of significant vocational skills is 
after sensbry input has been processed throygh en^ receptors.^ Thus, our focus will be on the 
formation of perceptions from raw sensbry data rather than modulating the activity of end receptors 
to acquire or not acquire such, input. ^ 

Perceptual skills support the discrimination of stimulus input. More specific and precise the 
discrimination of stimulus input means greater the skill. According to Eleanor J. Gibson (1968) the 
guiding principle Jn leaniing perception is filtering or extracting,signals from a noisy and irrelevant 
.input— a form of dissociation rather than the association of elements which characterizes much other 
learning. ' , 

..Gibson also contends that the basic motivating and reinforcement principle in the leaming^of 
perceptual skills is reduction of uncertainty.^ Frank Restle (1961) and Wendell R. Gamer (1962) pro- 
vide considerable theoretical jpid empirical support for there being a pervasive relationship bet^yeen 
uncertainty and structuring of perceptions. Evidence on sensory restriction and its effects on behavior 
(Schultz, 1965) points to there being some subjective optimum of sensory stimulation which, givei^ 
the opportUBfity, the individual will actively seek. This suggests that the basic motivational process 
is. seeking out and then reducing uncertainty. W^wouldT)ostulate that the acquisition of perceptual ''^i 
skills is an intrinsic human process which occurs unless: " ' " ^ 



^ Experimental psychology traditionally has separated sensation from perception (Woodworth, 
.1938; Boring, 1950; Osgood', 1953). The question of whether sensory experience is subject to signifi- 
cant learning effects has engendered much argument and is probably still moot, at least in a theoreti- 
cs sense if not a practical one.;.. ^ 




y l^e stimulus environment is so tapricious as to defy reduction, of uncertainty. 



✓•/The environment is $o chronically benevolent, malevolent, or- indifferent as to condition 
J J * uncertaintj^^^W 

' * • ^' \ "' ■" ■ • ' ■ ' ■ • "••-.'„ 

Nfckolass Tinbergen (1^74) has dealt with these issues in ai} ethology analysis of stress diseases. 

Martin E. P. Seligman (1975) has dealt with them extensively from an operant and classical' condition- 

ingipbint of'view. The important point is that most individuals have a strong motivation for the 

learning of perceptual skills unless it has been extinguished by serious mismanagement of prior learn- . 

ing. - - . -r> V • 

\\ In Figure 6 we show one way of arranging some of the principal elements in perception. Gibson 
has suggested that sens ory data early come to be perceived as objects, space, and events. Somewhat 
later rel)resentatiorfs such as pictures have meaning to the child. Spoken words begin to have meaning^ 
in infancy and written letters and words usually begin to have distinctive meaning to the child by the 
tirtie of entry into public school. N * v 

^ ^ " Gibson also has suggested that.^tive perceptual strategies on the part of the individual observer 

, tan play an important jfole in the acquisition and application of perceptual skills.*^ Although the notion 

of perceptual strategies has not been very fornially or fully delineated, we can-identify at least thr^ 

distinct strategies: V " . ' o 

' ■ ■* * ^ ■ ' " _v 

y Attention involves selective focus onl)oints*of high information and the shutting out of 

irrelevant stimuli. ' . - • • . ' I ' 

■ " *^ • ■ ■ ■ ** ' " • .' ... 

y Scannijig involves active search across the stimulus field. Systematic and regular scanning - 

y , has b^en foiixid, for example, to be an impoirtant factor in^arly detection and diagnosis of 

drcraft emergencies (Crd^, Purifoy, & Mil]ep, 1956; Crdg & Purifoy, 1^ 

V Observational control involves orderly movement of elements of the stimulus field pfllie * 
, observer to facilitate perception— such as might be involved in gaining improved perception 

:of motion parameters. ' • r . • 

Gibson has delineated three general classes of perceptual attributes that are essential to learn 
for effective acquisition of perceptual skill: 5 

\/ Distinctive features are .contrasting differences on a diniension or property of the memberis 
r - -of a set. An example is the set of 12 contrasts^(such as grave-acute, lax-diffuse, and vocalic- 
no nvocalic) which suffices to differentiate all the phonemes of all languages (Jacobson & 
Halle, 1956). Another example is the increasing number and precision of distincitve features 
such as eyes, nos6, and mouth which infants learn to use in recognizing faces. It has been 
fmind that teaching only distihctive features is more effective in training aircraft recognition 
-^nan teaching entire configurations (Gagne'& Gibson, 1947). • 

V Invariance ovej time*best <:haracteriz(5s perceptual learning for events. Constancies of spac^, 
\, shape, size, loudness, mass, and proximal causality are leamecl from in variances in events even 

thou^ sensory properties change— sudi as a mofor vehicle maintaining continuity even though 
its retinal imfage changes in size as it approaches and retreats. 
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^ Higher-order structures involve the perception of regularities and redundancies among ele- 
ments of a stimulus field/Especially important for efficient skiU t . 
regularities and redundancies which lead to the perception of lower-order and higher-order 
" units which form hierarchies. An important example is the move from letter to word 
recognition in reading. 

D. O. Hebb (1961) has emphasized the intimate relationship between perception and memory. 
Because of its **front-end" role in behavior and learning, we would expect perception to be associated 
with early emergence of the "engram"— "the set of physical processes and changes in the brain that 
v.. ' form,^ the basis of learning" (Thompson, 1976, p, 209). Despite the fact that the brain appears to 
" operate essentially as a parallel processor, Thompson suggests the possibility of there being one set 
of places^r sy^^ in the normally functioning mammalian brain where the engram first makes its 
appearaiice. Further, he reports a large and reliable learning-dependent hippocampal response which ' 
develops very early in training. He conjectures that forward and backward tracking from this response 
might localize the site of formation of the initial learning-dependent brain response. 

/ Psycho-neurbphysiology is not yet to the point where one can point to a specific part of the brain 
and associate it.with a particular perceptual learning or skill function. Yet, even if we defer neuro- - 
physiological considerations until some indefinite later date, there are thr^ important memory- 
orientied issues to be resolved before our delineation of perception can be complete: 

✓ C72u«fes yc/^i« 6fte. .Humah^tio not input information i^ 

uncertainty by some standard amount. Rathsr, they organize or group input into familiar 
units or chunks which are themselves formed out of a great deal of learning (Miller, G. A., 
1956). The bits of information per chunk are available in number, depending upon the com- 
plexity of the chunk. For exaniple, chunks can be letters, syllables, words, or well-kno3v^ 
phrases. Eac h successive type is likely to cany progressively more bits of information on the 
average. r, 

■ t? " , 

✓ Short-term versus long-term memory. Chunks appear to be formulated in a very short-term ' 
sensory register and temporarily stored in a short-term memory buffer. Short-term memory 
has a capacity of about five to seven chunks and transfer of information to long-term memory 
has been shown to'take about five to ten seconds per chunk (Simon, 1974). Interpolated 
information processing which delays a start of fixation in long-term memory is increasingly 
detrimental up to about nine seconds, beyond which it is unlikely that the chunk will be 
available (Kulp, 1967). 

✓ Perceptual versus associative memory. Although the latency for recognition of complex 
perceptions is longer than for simple^and intense signals, it is characteristic that perceptions 
are derived out of the sensory data stream in a very short time-msually in a fraction of a 
second and seldom more than a few seconds unless the target is highly ambiguous. This sug- 
gests that such memory infoimation as is retrieved in support of comnion perceptions tends 
to be highly accessible, in contrast to certain of the infrequently used associative data which 
may be retrievable in support of intellectual processing but which may involve relatively time 
consuming search strategies— including a series of successive approximation retrievals and 

. - evaluation of te;itative output. The point here is that memory support to perception 

. tends to emphasize rapid retrieval of remembered information, even if this speed is achieved 
at the expense of flexibility. 
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It is difficult to imagine negative transfer oi ^ i<^t;^ptual skilksiiaer^e within tbe voc r . 
arena. Possibly some of the higher-order r uictvir^ lii be excesir ^ely general for the lei 
perceptions required on a job, but properly de - :^ --^^ Mi^V aver- 

sion to use of more specific levels of subsumea pexw >r-ms. Maaiy of the available ■t^erc'v s may 
be irrelevant to a ^ven job and result in zero trar th an attendant waste of fiuuna ^^^i'lrces, 

- but not to negative transfer. Perceptions can be as»r , 3d with inappropriate response .nul this 
type of association is not a function of the perce*'^ ^^^i skills themselves but rather of lipK^i^^^^^i between 
stimuli and responses. 



Memory 

Memory is concerned with receiving, encoding, and storing perceptual and conceptual data; 
with maintaining these data over time; and with the retrieval of such data as demanded by external 
or internal processes. It is very difficult, and within the current state of knowledge may be impossible, 
to sepairate the memory processes from the data theniselves. The weight; of evidence to date, howeyer, 
would appear to suggest that it is the encoding and retrieval processes rather than storage capacity 
which limit useful memory (Kumar, 1971; Natkin & Moore, 1972; Buschke, 1974). In> Figure 7 we 
^ suggest some possible relationships among major elements of memory. 

There is an enormous body of litericiture oh verbal learning (e.g.: Miller, G. A., 1951; MciSeoch 
& Irion, 1952; Kausler, 1966; Dixon & Horton, 1968). Unfortunately, a very large proportion of 
the work oh verbal learning has developed principles having limited .relevance to vocational skill 
transfer because it has been oriented toward nonsense syllables, word association, and digit span 
rather than the connected ^nits of language and mathematics. Even more, nonsymboUc inputs have 
been generally ignored, at least since the time of great interest in Gestalt psychology. This Relative 
dearth of information about the management of nonsymbolic data is unfortunate in two ways. First, 
it has been found that there are many vocational opportunities which lack significant symbolic 
demaniis but which are rich in the processing of nonsymbolic data (Munger, Seller, & Altman, 1975). 
Such vocation opportunities are naturals for properly skilled persons who lack a hi^ degree of 
symbol-handling potential. Second, it is unfortunate that there has been such a relative lack of re- 
search on nonsymbolic data skills because this seriously limits our insight into the role such data can 
play in the formation of concepts. This impoverishes our understanding of conceptual data handling 
and restricts our vision of what use mijght be niade of such skills for vocational puri>oses. 

We have already alluded to the encoding of perceptual information in some kind of sensory 
, register and buffering of chunks of information in short-term memory until they can.be rehearsed and 
^ . incorporated into long-term memory. Another facet of the encoding process which should be 
r touched upon is the re-coding of information already in long-term memory (Gagne'fe Fleming, 1962). 
■ Although the principal inter-element interference appears to be among highly similar new information 
being added to other related information already in the repertory, there also seems to be a require- 
- ment for rehearsal of previously acquired information in order to meet performance ispecifications 
for application of the total data set. ' 

This re-coding requirement touches on a general characteristic of data management skills, they 
involve active maintenance of the data base. Reaction time experiments have been used to infer the 
structure of long-term memory, at least for verbd symbols (Meyer & Schvaneveldt, 1976). JS^gulfe 
suggest that data are sto? quasi-hierarchical ne#^/^n long-term memory. In ordrf iii#>h?i^ 
currency of relationships among eleme^nts of tho net is necessary to insert nf ^ r^w^^ii;i^^i6if3 ^ iipp*^.> 
priate nodes and to rearrange existing proximal elements accordingly. Whether tii'S?? 2ife also substrates 
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of inviolable magaetSc tape-like maatsy records of the sort some neurosurgical experiemces supst, 
we cannot say at fthis point. For pitssent purposes, Jiowever, it is the quaa-hierarciucal network 
model which haaggf^atest salience for us. 

Our allusioEuao -relationships ansiong menniary elements identifies the site of piincipal potential 
for negative vocational skill transfer. This in tbe bonding of stimulus material to wspom^ 
(Osgood, 1956; Hooston, 1964; ^Qner, 19M; Daillett, 1965 ;,Martin, E., 1965 ; Altman„ 1966a, ^ 
1968, 1970;Schuliaan, 1967, 196S). We passiulate that neither perceptions nor resp onses per se ^ 
result in negative tcansfer. Howevesr, whenewar stimulus and response elements are present m bath 
prior and suteequeait tasks, but are associated by different stimulus-response bondmgs, there is 
indeed a strong potential for negative transfer- ' . , 

There is much to be done iin education which will, fortunately, simultaneously facilitate the ^ 
development of transferable enctoding and recrieval skills whUe minimizing the probability of nega- 
tive transfer. This regimen revcarcs around ^sioncept of meaningf ulness (Altman, 197 1). We at- 
tempt to illu.strate the role of iHtauringfulnesEan memory in Figure 8. We cannot hope fully to 
explore the dimensions of meanongfulness inlfihis brief paper. However, the following appear jo be 
among the most important considierations in SaciUtating encoding and retrieval skills, with addition- 
al benefits from minimized likelihood of negaoive transfer due to stimulus-response bonds: 

V Associative value (Undeiw^od &,Sch!il2, 1960; Johnson, 1973, 1974) is concerned withthe 
denotative and coniiotative richness the learner can ascribe to input and stored items. This 
.richness assujes multiple pathv/ays to retrieval and minimizes the likelihood that single- 
thread stimulus bonding will occur. 

V Mu/Memo£fes of encoding, storiiig, and retrieving data can provide alternati\§ routes to 
learning and retrieval (DrumheUer, 1970). B. R. Bugelski (1970) has stressed the role of 
imagery. The more concrete and vivid the internalized images associated with external 
stimulus configurations, the greater tihe tendency to consider the experience meaningful 
and to remember it even W one's delmerate intent is not to remember. 

V Conation has also been emphasized by Bugelski. Stimulus configurations will tend to be 
meaningful to the extent they induce a wUlful striving or effort. Thus, there is a close link- 
age between meaningf ulness and the motivational domain. 

V Affed lends meaning to an experience. In general, the stifonger the feelings engendenred by ' 
an experience, the more it will tend to be considered meaningM. Whether these fedmgs 

^ are favorable car otherwise will, of course, determine whether^e meaning is poabive or 
negative. Excessively' strtmg; affect, especiaUy of a negative soirt, can have dism 
fluences on antexperiencefwith frequently unpredictable and undesirable side effects. Pur- 
poseful and controlled afifect (Krathwohl, Bloom, & Masia, 1964) can contribute to the 

- - meaning of ihpul; and retrieved data as well as contributing to the development andiapplica- 
tion of integrative skUls. This is another facet of the linkage between the motntational 
domain and menaory. . ' , . > 

^ Structure is a central feature of most, if not allj significant bodies of knowledge (Ehenix, 
1964). David P. Ausubel (1963, 1964) has led in the analysis of ways in vfhich educational 
materials might be organized to facUitate the psychological structuring ofJknowledge. Ernest 
Z Rothkopf (1966, 1970) has been a leader in the analysis of learner behaviors that facUi- 
tate ^SRtfoding, rehearsal, and struc.turing-al through recent work has tended to emphasize 
the<ftWicultiteof obtaining cte«rr«mt principles conceirning theeffects of organizing mforma- 
tiori (Ladas, 1^73 ; B^ns & Clawson, 1975). M. C. Wittrock (1974) has reported results 
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^niack support the vfew taa,t pecsnle tend tj^jg^ieratf^^eamngs in laew sitnaiCBoiis by; generat- 
jnjfndiosyncratic assctciatdons between infonnaJion rni long-term stcorage sad ne^ ' stimuli, 
^ivcn tiiough the validation of ieaming hierarchies is omplex (White^ 197S?), the anaifable 
evtsience'seems to support the view diat memory iis ns^at inherently hierarch irtrsii ife same 
fafiisae as inl^ectual processing 0White,.1974). The structure of teowledge is jic^nife^ a fane- 
iiiQ2i:of the stmcture of the input material, the to.ois :jTailable for aEsdysis amdrM^aeaentatiom^ 
of the material (Geesiin & Shavelscn; 1975), existing^emory networks, arari tfe ancicipateri 
needs for the information. 

/ Dissonance reducers (Breami & Cohen, 1962) lendiesaningby brknginginta^coBsnnaiice, 
through some wger f ratae or reference, cognitive efe^znetnts whicii would otiietwise be psy- 
chologically incompatible -with each other. 

Thfb \sbme considerations of meaning have direct relevance to information input to andi retriev- 
al frmm ^mieian long-term memory. Additional leverage on information retrieval can^ of aoixise, be 
gain(ed by aoguiring skills in the use of documentary, computer-based, and other knowledgeaMe 
humsans a&amurces. 

We should note at least one serious constraint on the transfer of memory. If vocational per- 
forasaQce ^ieguires hiigh-speed reactions to perceptioi&s (e.g., rapid pcoduction typing, ki^rspeed 
vehficleiopEBration, fast competitive sports), school tasks will have to be extremely dose taivoca- 
tionaltiausks or specific vocational training will be needed to insure gainst percsptual-respcDnse boaid- 

ing easrotss. ^ ■ ^ 

Intellectual Processing 

Intellectual profisrssing takes input from a near-realrtime perceptual dataaas^un, combines it 
irith data from memory aini translates the data into instructions and da£asets.£i^^poD3&. In 
Figure 9 we have suggested::illustrative relationships among intellectual p^enss. We havei)or- 
rowed from anumbeE of ts^aonomic souarces (Bloom, 1^6;Gagne & PaiDadisB,It561;i5Sagne^ Mayors 
Garstens, & Baradise, 196SJ^Gagne, 1965, 1966 ; Altman^,1966b ; Cole, 19©; Bbraes^l^^ Bums % 
Brooks, 197^;Teichia5tC Clson, 1971; Merrill, 1971;T&nnyson &Mmi5ar;;i92^:?!^^ 
Nuttall,I19/73^;;Peill, E97o). ^In general, however, there h^ been a coafiaaac^^i^ioi iDfe^fectual wmfc 
other pcocesses. We bav&isied to limit our delineation to) intellectcuBiiproc^sio^ cgafca. 

Qur suggested majeirtypes of intellectual processes^are: 

/ Perceptual Transfer 

■ w Conceptual 

v Principle 

V Discovery 

✓ Invention 

Evaluation 
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Figure 9. Ililusciative relationships among intellectual processes. 
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An obvious feature of all these categories is that they are quite general and needful of much more 
detailed aiaalysis* For ooir present purposes, however, we will limit our discusaon to a brief delinea- 
tion. ' 



Perrceptual Transfer 

Perc^tual transfer involves the application of relatively fixed routines for translating percep-^ 
tual inputiinto respoiKse instructions. Handling of contingencies migbt be included here if the con- 
tingency ndes are fixed *md mfeyenrps a re not re quirod abo utiiigTipderlying dynamics of the sys- 
tem being "dealt with. Hie comparison of perceptual input with an internal reference standard in 
rncBt tracking tasks woidd be one example. Another would be the transl&Mp; of a perceived word 
into response iinstructions for speaking it in* another language. A third would he. io connect the 
activities of a rout tine procedural task in a proper sequence. 

Conceptual / 

Coi^eptua&procfi^&es unvolve the clasdficataon of perceptions as belomging within a particular 
caifcegory ^hiere o&jectiwe characteristics of perceptions within a class masy be widely dissimilar. 
Sman M, Markle and PMip W. Tiemann (1970) have stated a criterion-of-^nastery for a conceptnaal 
sAdllas: 

. , . ctwrrectly ctesify pnceviausly umnet bats of reality into two piles: either it is or it isni't 

aHX. GivOT a i^ew exansple of '*force," for instance, a d:udent who recognizes that 

tEiis example 45 l tonseis generalizing. GSvem a bit of reality which a physicist would nort 
classify mia foince, the student who rejects it is discriminating. To really understand a 
concept is to bi' able to discriminate all possible noninstances, including those that bear 
a sszong resemblance to t&ermembers of the class, (p. 43) 

MaiSde has mor recently (1975) emphaisized the joint roles off def inition, multiple examples;^ 
and multg)le nonexamples in the acquisition of conceptual skill, Fl3oss Wooley and Robert D. 
Tennysod (1972) have attempted to state formally the characteristfics of examples and nonexampiles ' 
Miat^ll result in correct classificatibn, over-generalization, undergeneralization, and misconceptS^ 
(^accepting and rejecting examples mid nonexamples on irrelevant attributes). Richard C. Andetfi^ 
^d Raymond W. Kulhany (1972) have presented evidence for the roh of semantic encoding 
^acquisition of conceptual skiU, as well as in verbal associative leaniifiig* Gai^ 1L McKenzie 
has presented evldetuce to suggest tbat inference quizzes facilitated mentaliprocessing invcsbna^Si^- 
ciii jsranipuIn^Ott em^ts. Mi^, l^el. Smith » and Pratzner (1970) have suggested^verf^ f^m 
fl^^^atibn ix^tht>dl^^^ m a wa^ of mapping the cognitive structures of workers. 

©OirotJjfy A. fi^»^ |Sfe2il)ethSds»renn Ghatela, and Herbert J. Klausraeh: (1972) have pre- 
s^tdti alde^arc^ <df 12 tasks to assess ievek^of concept mastet^r. The first 11 levels range from, 
provdiipg an exam^ie^iven a concept nsune to providing subordinate concept names given the name 
of a«ference conceajt.. Their twelfth level iijyolves the student's sdecting/supplying the principle 
whiec) relates two^gi^CT concepts— an examfdie of principle processes to which we now turn. 

«» _ " ■ 

Principle 

Principle process^ involve the delineation and application of relationships among classes of 
elements (concepts). This can range from simple pair-wise comparison to an elaboration 6f degant 
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taxoM)imes. Application, of principles can range from the application of coiatcngency rules to deci- 
sicm maldng in a probabilistic situation with formal logic rules and optimizaidan criteria. It does 
no^t, however, involve the discovery or invention of new principles— merely tie incorporation and 
use of iKcepted principles, relations, and rules. ^ 

Discovery mvolves the generation of new concepts and/or principles which can;, at least retro- 
spectively, be derived directly from available ^perceptions and remembered data- Discovery is an 
nnportantt form of proj^lem solving which Carl P. Duncan (1959) has relaEfeed to airariety of other 
leannmg models and behavior analyses. Robert M. Gagne (1959) has inrcluded under ^'problem 
sblirioie'' application of decision strategies which we would consider here ito be the application of 
priiacipJe«ldUs. Indeed, at the time of his early review of problem.solving, he rmduded little which 
wtmiM qualify as demonstrating discovery skills. However, Gagne and Simith (11962) report results 
wistdb: ■ - . ^ ^ .. ^ 

. . . JDppear to indicate that requiring [experimental subjects] to verialize during practice 
has tJbe effect of making them think of new, reasons for thieir moJires, and thus facilitates 
^ba«iii the discovery of general principles and their eniploymentifin solving successive 
prcfclems. (p. 18) - 

TfeisTesolt confirms earlier results (Gagne & Brown, 1961) that suggesttthat requiring an individual 
torsMnState (i.e., actively produce) concepts in problem isdlving helps in the discovery of problem 
sotortions. Francis J. DiVesta and Richard T. Walls (1967) have preseaibed evidence that prior ex- 
pesience with only a narrow functioning of devices required to solve a problena in a unicjue v?ay on 
citterion task can result in a **functional-fixedness" and negative transfer. ~ ^ 

Irtivention 

Invention inrolves the development of hypothetical constructs concerning concepts ahd/or 
ttelr relationships which cannot be directly oteerved and which cannot be directly derived using 
estaJdisbed rules. This is not to'o different from Marshah Hahn'S (1968) definition oif creativity: 

Creativity is the ability and initiative to create new ideas and/or thSwga&l^ the restructur- 
mt,ot redefining of-past experiences into new forms, (p. 5) 

Tl\e^^ can, of course^be an enormous range or inventions along many dinnensions--e.g., trivial- 
iproffound, useful-useless, ugly-aesthetic, seminal-dead end. The conditions for effective acquisition 
transfer of invention skills^a^e not yet well understood— but we do know two imjportant essen- 

y Intellectual skills ofthe"^ sort delineated above. 

/ NonpunitiVe opportunities to pracfice. ^ ' 

■ •■ • ' ' \ ~ ^ ■ ■ ' 

Fofmulation \ " 



\ 



Formulation involves taking the results of anjrof the intellectusLskills delineated above arid 
rtructuring them in a form suitable for: 



✓ Pre-response evaluation. 

✓ Post-evaluation instruction to the response mechanism. 
Formulation can be oriented around: 

✓ Delineating internal message units. 

✓ Forming r^essages. 

/ Queueing messagv > for transmission to effectors. 

✓ Editing messages against evaluative cnteria. 



Evaluation 



Ev^uation involves the application of pre-response criteria to formulated output of mtellectual 
proc^g. Effective evaluation frequently means the difference between a writer who comes close' 
to a final draft for the first time versus one who goes throug^i ms^y drafts to achieve equivalent 
quality, a painter who wastes little or much paint, and an automobile driver who makes many or 
few gross steering adjustments. < o 

Perhaps it will suffice here to make three general points about mtellectual processing and skill 
transfer: - 

/ As Robert Gagne'has reiterated often: and well, there are strong possibilities for hierarchical 
relations among intellectual processes. Given compatible stimulus-response associations and 

- simUar stimulus and response sets, there should be high positive transfer as one moves to 
mcreasingly complex tasks from perceptual transfer, to conceptual analysis, to principle 
delineation and application, to discovery, and to invention-TSubject, of course, to inherent 
mdividual limitations and to compatible motivations. v 

y . • ■ ' 

✓ The level at which we have described inteU'ectual skUl is, of course, much too gross to sup- 
port effective analysis of probable transfer. Far more rigorous and detailed delineations of 
processes are required as general guides to analysis. ' ' , ■ .1, * 

Intellectual processing can result in negative skill transfer when inappropriate models are 
applied— as, for example, when we reach for-a knob where it was on the dashboard of our 
old, not our new car. ^ , • ^ 

. ' • " ■ . * ■ 

Response 

I We use a very restrictive definition of response here-limiting it to the carrying out of a clearly 
commanded overt act. This is decidedly not the same as traditional definitions of perceptuai-motor 
psychomotor, or similar discussions of the same topic under shortened titles sjich as "motor skills" ' 
or just 'skills." Indeed, Paul M. Fitts in his chapter on perceptual-motor skill learning (1964) con- 
tends that the stnctly response aspects tend to be trivial relative to the perceptual and feedback as- 
pects. The book edited by Ed^vard A. Bilodeau on acquisition of sk'ill (1966) similarly seems to give 
minimum, attention to delineation of the response per se or to conditions of its acquisition. 
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Such narrow delineation of response as we seek here^also nuns counter to prevailing current 
practice in educational psychology. For example, Gagncf (1975) emphasizes five categories of re- 
sponse organization which involve^ various combinations of the skill categories described in this 
pi^r, but none of which is limited to or primarily emphasizes the temiinal or overt acts of per- 
formance. 

We are inclined to agree that response skills are probably the most simple to acquire for per- % 
sons i^ot having physical disabilities. However, we believe that response should receive independent 
delineation for at least two main reasons: 

. • • C 

✓ Most responses can be combined in a wonderful variety with other skill ai^as. By separating 
out the response set from otiher behavioral aspects we achieve analytic simplicity without 
assiuning or implying inappropriate constraints on combinatoric possibilities. 

✓ Response skills tend, to transfer widely, fully, and pc^tively. It is true that responses closely 
associated with a particular stimulus will involve some negative effects in transfer until asso- 
ciations with the appropriate stimuli are established, but this is a problem of the learning of 
associations—not negative transfer of response skills as such. 

Even thou^ responses may be simple relative to some other aspects of behavior, they still 
cover an impressive variety-including: 

" V Vocalizations, (speaking, singing, etc.) . 

y Writing , " 

✓ Drawing 

y Making facial signals 

✓ Signaling with body postures 

✓ Locomotion 

r 

,^ ✓ Manipulating tools 

✓ Manipulating objects ' 

✓ Operating controls " 

/ Hciaching arid graspmg * , 

✓ Positioning and moving the limbs - „ ^ 
V / Positioning the body as in standing, sitting, kneeling, etc. 

Each of these seemingly simple response categories has a number of dimensions and levels of refine- 

men!f> o 
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Integration 



Integration processes are concerned with modulating behavior in accoirdance with evolving 
experience. This involves relating motivational/beJiavioral.dynamics to contextual dynamics, and 
represents.the principal point of intersection between motivational ariiu behawipral domains. It en- 
compasses human, learning; motivation, decision theory^ closed4oop system theory, infomnation 
theory, communications theory, and probably nuujerous arcane areas which u^e have riot yett idemr .- 
fied. It would be fatuous to imagine that we cbuld rigorously define the dynamics of these inte- 
grative processes. 

Even at a superficial levet, however, we can identify three kinds of intejgraitive processes havin.j 
implicafions for skill transfer: 

V Perception of feedback 

y Analysis of contextual/response relations 

✓ Formulation and evaluation of goals \ • * 



In Figure 10 we illustrate some of the major interfaces among these processes as well as between 
these processes and other significant elements. 



Feedback Perception ' , 

We are here concerned with a restricted class or subset of perception'^erception of theindi- 
vidual's prior responses and association of these responses with Contextual events. As meiKtioned im 
the discussion of the motivational domain, contiguity of response and contextual event (^hort 
latency) is a dominant factor in perception of an association. Howeswer, perception of response- 
context associations can be modified by prior beljefe about the dynamics of relevant parts of ±he 
context and about the nature of linkages between performance and tliie environment. For ecaanple, 
ah' individual may ignore a contiguity between performance on a machine and its malfumctiaming on 
the bJisis of k^to»Iedge about design of the machme. 

At least three different kinds of dissimilarity between contexts can degrade feedback perce^-' 
tion and, thereby, interfere with positive skill transfer: 

✓ Tile latency and/or probability response/event lixikage may change. For example, a sdes 
person used to working under close supervision may sorely miss supporfive remarks upon 
assignment to a remote location. 

y The "noise" surrounding relevant contextual events miay increase. For example, an incisive 
supervisor may be replaced by ^ wordy one. 

✓ The signals zqid messages reflecting performance effects may change. For example, new 
switches may not yield the auditory click associated with activation of old ones. 




-/ We arbitrarily defer fo^^ and evaluation processes to the later discussion of goals. 



:<-Y- As we conceive of it here, relational analysis is restricted to a limited class of phenomena—- 
namely, prior individual perfonnance a^ ' . 

Reiiatiohal ^alysis is not restricted as to level of intellectual processing since perceptual transfer, 
^conceptual processing, application of principles, discovery, and invention may all be involved. 

At least two kinds of differences between contexts in relational analysis may impede skill" 
transfer: * , . . ^ . & .\ - - •. - ■ 

✓ The level of intellectual processing required to maintain an accurate model otpettd ^ '^^e/ 
context dynamics may change. For example, introduction of power assist to ah exp' - id 
operator's w6rk context may impede performance until some concept of * Variable r^wj' ' is 
introduced to mediate betWeen control responses and machine 'performance. 

✓ The dynamics of performance/context relationships may deinand new mo^ For 

. exiimple, a wprker who is promoted to team leader.may cope with the same objective coh- 
^' text, but with new rules governing productivity. Whereas previous individual effort led, 
' directly to inc^ased productivity, optimum productivity in the new role may be achieved 
with limited direct technical (effort. 

" ' P:- ■ ■ ■ J . " - . ; -•■ / 

Goal Formulation . - _ 

Goals are explicit or implicit future states toward which the indmdual is motivated. As such, 
we have considered goal formulation and evaluation at some length in our discussion of the motiva- 
tional domain. Indeed, how that we have delineated both behavioral process and motivational 
points of yiew, we might subsume the motivational domain as a subset of considerations under 
mediation.--;v • ' , / . 

Once an individual has formulated current goals^ it can'lead to three principal kmds of re- 
sponse options: / - 

✓ Withdraw from the context, thus precluding further opportunity to transfer skills to that 
particular context. , I . / 

✓ Change .one's own behavior to accord with hew goals. This can have a positive impact on 
skill transfer if the new goals are more stringent, and reduce potential for transfer if the 
hew 'goals and standards arie more lax. Ah impr^tant variant here is a commitment to a 
schedule of changed behavior over time which derives froih a self-directed program of ac- 
quiring increased proficiency. Such commitment gives maximum opportunity for positive 

; skill transfer. ' ^ - 

Change the context. This is usually a risky proposition unless responsibility is a legitimated 
J and protected part of one's job. Job enrichment, participant management, and other hu- 
manistic philosophies would argue, however^ that context-changirig skills are (or should be) 
^ among the most important and transferable. 



CONTEXTUAL DOMAIN 



Having touched broadly, albeit lightly, on behavioral/motivational factors in skill transfer, 
.have we missed any important considerations? Indeed we have, for we have touched only coinci-; 
;dentally on substance— the content or stuff with which an individual must cope in performing a • 

':.work'task. •' ' •* _ ' V- ' 

In his companion paper to this one, Bruce McKinlay (1976) has extensively reviewed research 
on characteristics of jobs that a|e considered common. We will not parallel, duplicate, or attempt 
to summarizfe the results ot that review. We interpret those results to suggest that: . 

✓ There is no dearth of alternative basei^ for characterizing jobs, but no basis or set of articu- 
lated bases have proven to be uniquely useful for skiU^^^ 

✓ Multivariate characterization of jobs has substantial promise, but this promise is not to be 

' fulfilled without substantial applied research. <rThe implications are methodolo^cal rather , 
than substantive to date.' , 

• y One of the most extensively used and proniising approaches to job characterization is task , 
' ' analysis.^ ^ * ' 

When Robert B. Miller (1962) called for the development of a task taxonomy almost a decade 
an8 a half ago, he was stating formally and publicly matters which had been discussed infonnally 
for more thaJi a decade. To the best of our knowledge, no one has argued succ^fully againist any 
Xif the many and sisrious constraints under which Miller contends task description and analysis must 
be carried out when a task taxonomy as not available. By now, there has been a long, varied, arid' 
extensive search for more effective ways of characterizing skill-oriented relationships among ^asks. 
Edwin ArFleishman-haS recently (1975) described probably the most extensive and, quite'possibly, 
th^ most successful. Despite interesting land sometimes promising results, it seems fair to character- 
ize the cuprent state of the art as follows: 

V y Neither the approaches nor results relating to vocational task analysis haveled to strong 
inferences (Piatt, 1964) about a skill-oriented task structure. • 

. ✓ Results from different approaches and methods have pot been clearly characterized in terms 
of either commonalities or differences of outcomes. ^ 

✓ Construct validity^has not been established for any approach to analysis or model of the 
vocation^ task domain. That is, there is no coherent set of relationships established be- 
tween general behavioral theory and task taxonoi^c approaches and results. 

■ ' '{.''• . ' *• ' ■ ■ - , ' , . ■ • 

✓ Predictive validity has not been established for any approach to analysis or model of the v6- 
• cational task domain. That is, no coherent set of empurical relationships between task 

\ chfiuracterastics and performance has beeii established. 



✓ Th^re is little in the way of precepts or results which an analyst undertaking a new domain 
' mapping eff drt would be forced to accept a priori. That is, there is little in the way of a 

generally accepted vocational task technology. Indeed, our behavioral/motivational analysis 
. in this paper has been essentially just an extension of general categories for analysis sug- 
gested by Robert Miller some 25 years ago. 
• ■ ' ■ ■ ■ ' ■ :^ . • ^ . • ' ' " 

/ We still believe "task" to be.a key concept. We have used it extensively throughout this paper, 
and shown that the behavioral/motivational domains relate to each task. How, though, should we 
b^st proceed to extract from the contextual domain a framework of the alternative content that 
might be involved in any particular task? ^ \ / ^ 

■ In a sense, this is asking to structure the universe of phenomena with which workii^humans 
iiiteract-a chore wildly Beyond the scope of this paper. However, an exploratory study reported 
by Altman (1966c) a decade ^go suggests that useful structuring of vocational content across a wide 
vanety of jobs is not particularly difficult. Further, that preliminary study showed that American 
yquth tend to organize knowledge in ways which parallel clusterings of job content. In many 
respects the Altman study was naive and simplistic, confounding many of the behavioral/motiva- 
tional distinctions which we have endeavored to maintam here. Much more durect progress should 
, be possible with the increment in behavioral theory and data which has taken place in the past 

decade. , . ^ 

■ ■ ■ ■ . ** • 

Perhaps the most immediate promising results derive from.studies of perception (discussed on 
pages 15.to 20). There are, of course, many difficulties to overcome in delineating and: organizing 
^'^j^^t^sipi^ce, event, representational, and symbolic domains. Characterizing the principal entities 
within each of these domains according to distinctive features, invariance over time, and relation to 
higher-order structures will also be fraught with difficulty. However, a taxonomy of percepts must 
be orders of magnitude easier to develop than a comparable taxonomy of total tasks. ^ 

A phenomenological mapping of vocational perceptions would not necessarily be structured 
the same as content when it is being remembered, intellectually processed, acted upon, or integrated 
into informative feedback and motivation. But such perceptual mapping would go a very large first 
step toward organizing vocational content in ways tht will predict transferability of skills. 

Some of the kinds of factors that must be mvolved in perceptual mapping of a given context 
are summarized m Figure 11. , ' 
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Figure 11. Illustrative bases for defining classes of perception. 



EDUCATIONAL IMPLICATIONS 



We have conjectured at some length about the relationships of motivation, behavioral 
processes, and work contexts to skill transfer. To derive implications from conjecture has obvious " 
• dangers: Nevertheless, there seem to be hints for educational practice that will teud to generate 
transferable skills.- ' ; ' ■ ■ ^ ■ 

First,rwe define what characteristics, of educational outcomes would lehd confidence in trans- 
ferability of>sJcills. Then, we examine the educational implications of our previous conjectures 
through a series of five recommended steps for educational development: ' 

✓ Define criterion contexts . ' 

✓ Aralyze criterion.contexts 

✓ Devjelop educational tasks 

/ Optimize educational sequences , " 

V Optimize conditions of skill acquisition 

This series of steps is ngt intended as a comprehensive procedure, btft rather as a vehicle to highlight 
differences between current approaches and one directed more explicitly toward the development 
of transferable skills. - : # 

^ ' ' • • • ■ ■ ^ . .:\ 

Confidence in Transferability 

What would give us confidence that graduates of our educational program will be able to per- 
form a giiven real-world vocational task successfully? One situation that should give us a great deal 
of confidence is if a large .number and variety of people have tried and have, without exception, 
succeeded in their first try. Unfortunately, this may also suggest that education is not very relevant 
^ or necessary to the task' at hand. ^ 

More cogent confidence might be gained by inclusion of in-schobl task perfonjnance requiic- 
ments such that;ainh6^"wrho sfi^cceed in the school tasks perform successfully on the job and those 
who fail in school^o fail on the job. But, cbmmijtted as we might be to empirical validation, such * 
specific validation seems to have substantial promise only for very specific job training— not for 
broad educational programs. TMe practical problems would be enormous. ' - 

Even if: we Had to foyego empirical validation, we might have reasonable confidence in positive 
skill transfer if th'fe job task were brought intact into the school' and performed!, under apparently 
similar conditions. But it is difficult to imagine a coherent educational program growing out of a 
direct sampling of job tasks unless the range of jobs sampled is extremely limited. 



If we rejecrthe triple traditional tools of blind faith, broad/subjective impressions, and occa- 
sional anecdbt(^ confidence niiist come from the way in which the educational program is derived 
from the work\^ntent— supported by highly3 selective empirical validation. The issues in such vali- 
dation are sig^Mj^arit, varied, and complex, but not central to the central purposes of this paper. 

Our concern for the remainder of this paper will be on feasible methods for deriving an educa- ^ 
/tional progrann real-world contexts. We believe the^ preliminary notions uniquely derive, in 
turn, fr6m the kinds bl considerations exa^ previously in this paper from the contextual, ^ 
';1)ehayiord/ and motivational points of view. 

V . r Define Criterion Contexts 

Any oriehtation of an educational program toward out-of-school beha^cn: isibased on assump* 
tibns about the contexts in which the intended behavior will be useful. But,ss9ich anumptions are 
usually tadt and imprecise. "Education forlife,'' without further rationale talink^urpose to cur- . 
riculum, d^oes Bot reveal serious commitment. If we are conmiitted to educatsonaltiierivation with 
maximum potential for skill transfer, we must be serious about delineating theconte^its to which 
"we are' and are not accountable. _ * 

It is easy to confuse exhaustiveness and rigor here. Indeed, excessive detail is a great danger 
to clarity of purpose. For example, one can delineate inclusion and exclusion ofjtuUtitud^^^ 
with a single simple .statement such ias: - 

"All t^ks in riiachine setup, operation, and malfunction reporting will be included but all 
corrective maintenance tasks are excluded." . , 

The definition of criterion contexts should explicate: c 

y The population of organizations, institutions, and systems to be included. . . 

y The functions and activities which relevant human performance is to support. 

V The population of individuals and roles for which the skills will have relevance. 

y The span of time for which, ddlls are expected to have full relevance and the probable 
schedule by which an update of requirements wiU be 

y The sources and types of data that will be accepted^as authoritative with respect to per- 
formance requirements for given contexts. 

jrhe selection and gen eral delineation of contexts is one of the places where community representa- 
tion can bje most helpful, ' ■ '. , 

' . .' ' ' ' . ' - ' ' '■ . 

• f, Analyze Criterion Contexts ^ 

This is the step on which most attempts at rigorous educational development flounder, pri- 
marily for one or more of tHe following reasons: 

/ Excessive resources go into extraneous detailing. 



✓ The favored units of "tasks'* or "skills and knowledges" tend to come in quite large num- 
bers. Even their brief enumeration can be a formidable chore for contexts of any breadth. 

V Multiple s^ts of tasks or skill/knowledge turn out to be a relatively awkward and intractable 
basis for educational development. Even "simple** tasks tend to include a surprising number 

^ : of component actions, each with its own series of behavioral stages- 

ft 

Our review of cont*>xtual, behavioral, and motivational domains lends confidsnce to the view^ 
that we might decoinpobe iJie relevant contexts into rriatively simple and nonreduniiant sets of ele- ' 
ments^ithout excessive fear that subsequent recompasitibn for educationalmuposBs will lose the 
essenas of skill requirements. Such an approach ha^ tbsiinoportant practical advantage that, like 
tradifional textbookwriting, inclusion of specifics from: real-world souice:mafeeriais can be deferred 
until iactual preparatilDn of curriculum and instructional aids. Extensive docimeiatation for prelimi- 
nary phases is not reouired. 

The. suggested aspproach to analysis of the selected criterion contexts incbndes three steps: 

✓ Decompose tise relevant contexts » ' 

✓ Organize and^elineate elements 
/ Estimate significance of elements 

Decompose the Context ' ^ 

The foregoing discussion of contextual, behavioral, and motivational domains has suggested a 
number of dimensions which might.be used (one at a time or in small sets).to extract analytic in- 
formation from the context. Our initial suggestion for order would be : 

/ Perceptions and the principal contextual factors that control their advent - 

✓ Responses 

✓ Intellectual processes ' . - ^ 

✓ Memory elements r^W^ 

✓ Integriations and their principal motivational implications . 

The essential requirement for this step is to decide into what slices cpntexts are to be cut for 
purpose of analysis. . 



Organize and Delineate Elements 

^ The purpose here is to achieve a notion of the contextual content in terms of 
✓ Kinds of entities (perceptions, responses, etc) 
^ Attributes (characteristics ivhich distinguish each class of entity) 

.. '39 
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V Relations (linkages between classes of entities on different dimensions, such as between 
perceptions and responses)' 

It^is not exhaustive detail which is important, since this can:^foe picked up subsequently if needed. 
Rather, th6 crucial need is for well-structured and comprehensi,ve sets of element categories. 

Estimate 

In line with our sincere desire to avoid unnec^ss^ work in this, itnaly tic step we will hot want 
excessive description of contextud/behaviord/motivational elements. However, estimates of the 
frequency of use, performance difficulty, and importance of each element may facilitate later steps. 
This is another place where community leaders can be helpful since social value judgments will be 
involved in defining importance and technical judgments arie likely to be involved in estimating fre- 
quency and difficulty. ■ ■ ^' 

' Develop Educational Tasks ,___i___L_ 

The prior analysis should result in a specification of the kiiids and relationships of behavioral 
elements involved in the contexts of interest. The next step is to create, in accordance with such 
specifications, cost/effective learning or education tasks to coyer the same elements. 

» Development should begin with the niost complex tasks and work to the most simple, stopping 
when the next developed task would be so simple that all persons qualified to enter the progriin 
could perform it without practice* But, the^fferent behavioral (figmensians have different dif- 
ficulty levels and interrelate ^dSferentially at the various leveld. For example, the class^ of percep- 
i tion that interact with the highest levels ofintellectual proce^ing are likely to be different from the 
classes of perception having greatest use inisimpler procesdng. This means that "difficulty'* is not a 
unitary factor. It is a composite (characteristic for each learning task which derivesifrom the differ- 
ent kinds of behavioral-elements involved'. . 

\ A great deal of-fimpirical experience is required before solid development guidelines can he pre- 
pared, ftelimmarily, we might suggest the foUowing gjeneral seq 

✓ Determine the class of intellectual pi;ocessing having greatest complexity/difficulty. 

✓ N3etemline the perceptual classes normally associated with this most difficult intellectual 
processing, Determine whether all of these perceptual classes can be included in a conveni- 
ent learning task or whether multiple tasks are required; For each prospective task,*Heterj^ 
mine whether there are additional intellectual processes and/or perceptual classes who^ 
inclusion would enhance the task as an educational tool. ' \ 

y Given intellectu^ processes and perceptions for the most complex set of tasks; follow a 
similar procedure to the above for response, memory, and integration processes in turn. 

. ✓ ^When aU of the tasks have been prescribed for the most difficult/complex level, take the , 
. next most cdmplex/dif ficult class of intellectual process and follow a procedure similar to 
the aboveH;aking into accoilnt articulation of new tasks at the next higher level of com- 
ple34ty. . / 

V Continue the process until the desired minimum level of difficulty has been reached. 



Optimize Educational Sequences 



-^We do not have well-defined general rules for sequencing student through a set of t^isks such 
as would result from this previous step. Such rules await greater depth of analysis and yiiore relevant 
data than we have available at the present time. In addition, optimum is almost always subject to 
local aefinition-4nfluenced by purpose, administrative constraints, and student characteristics^- 
Nevertheless, we can make five general observations about sequence: • ^ 

✓ The general order of mastery should be from simple/easy to complex/difficult. This is 
probably hot terribly critical except where more complex tasks demand specif icjikills or 
knowledge acquired in a previous task. 

, ✓ Mastery of a given task should be prerequisite to moving to a new task. At each level stu- 
dents should have achieved useable proficiency. Performance on a given task should inK_ 
prove as a function of practice on J;hat tadc. But thcLgeneral progress througlTtH^progr^ 
shouldiJ)eJrom-competent-perfprma^^ increasingly complex tasks, not from incompe- 
tent to competent performance. 

✓ The organizing framework for lateral moves (from one educational task to another at the 

' - same level) should usually be contiguity on a perceptual dimension. This will tend to yield 
structure to the cpfttent acquired at each level. For example, it may help to clarify func- 
tional relationsMps among the widely varied objects encountered. 

✓ Administrative constraints on sequesace due to equipment, instructor skills, and time limits 
will probably not have serious effects unless they result in extended periods of nonproduc- 
tivity for students. 

✓ Thesset of educational tasks will constitute a performance context of its own. All of the 
considerations of skill transferability reviewed in this paper should be relevant. Maximum 
positive transfer is reijuired for optimum sequencing of student experience, 

" ■ ■ ' 

Optimize Conditions of Skill Acquisition ' . v 

Obviously, skills not acquired cannot be transferred— so optimization of acquisition has clear 
importance for educational design and practice. It is beyond the scope of this paper to review the 
particulars of the instructional technology which should lead to optimization of skill acquisition. 
We limit our discussion here to a few informal observation^ about each of the five main stages of 
behavior. • - . ^ ' 



Perception 

New perceptions are usually interesting aiid can even be exciting. Old perceptions can be a 
bore, unless they: - . 

/^y- Are associated with salient feedback. » 

V Occur in new and varied surroundings. " ' 

' . ■ ' • * .. .. ■ - • 

/ Are used in new combinations with ofiier stages of behavior (as, for example, in new uses 
for a tool). ■ 
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i?n tellectual Processing 

Acquisition of skill in any given type of intellectual processing is especially demanding of 
iKariety. This includes varied perceptual input, varied memory sets, and varied responses. Intellec-^ 
*rral processes are also especially likely to involve hierarchical learning sets, with more complex 
proetesses including combinations of simpler processes that can be independently acquiredi For 
example^ ^Gagne' and others (1962) have found a great deal of hierarchical relationship among mathe* 
asfttical concepts. Intellectual. processe^irepresent an especially good basis for defining a core task 
wWfi a wide variety of alternative exposures to what is essentially the same task. For example, de- 
ciding what to do with a vehicle in a skid might involve a wide variety of_grograms f or-gettinginEcr 
skid trouble. 

Memory ^ . A 

We would anticipate that few contextual aii^dyses will find tecjuirements for overstuffed 
memories. In contrast, we would expect to find^^ emphasis on efficient storage and retrieval"~and 
readiness to reorganize the most relevant material. Growth of memory will, of course, be involved 
in the educational program. But the emphasis should be on flexible use for given task requirements. 



Response oriented skills seem to be especially sensitive to the individual's self-awareness and 
self-criticism. It is desirable to achieve a high quality of response capability early because of the 
utility responses have for carrying out and demonstrating competency on tasks. For example, 
knowing how to say aiid write words is basic to competency in symbol systems— and locatinjf con* 
traifidn machine operations is also basic. - ^ » , 

Integration/Moiiiuition 

The biggest' leverage education haS;on skj[ll acquisition and transfer is on a student's motiva- 
tion. This is not separate horn, but intiin^c to, performance on educational tasks. A generalized 
orientation tbward competency is essential not only.for adequate development of an individual's 
potential, but also for full positive transfer to and across jobs. 

This is not the place for an extensive review of existing literature on the conditions for generat- 
ing competency versus helplessness. But, we are not talking about an occult process or even a very 
complicated issue in its essentials. Two concurrent factors are required: 

1/ Challenge. Within the normal attentioi^ span of the age group, opportunity must be pro- 
vided for success or failure. Guaranteed success will result in boredom and inattention to 
future opportunities. Guaranteed, or highly probable, failure will result in helpless response 
to future opportunities. 

Fair feedback. Excessive reward will be disruptive and create unnecessary potential if or 
feeliags of inequity. Excessive punishment or penalty will be evjen more disruptive and xn^t 
divert behavior toward means of escaping the situation. Most important, feedback must be 
contingent on performance. Rules must be consistent and the individual must be able to 
UJiderstarid them. . ^ 
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In addition, generalized competency will develop greater open-enaed pptential insofar as oppor- 
tunity is afforded the individual to set goals, performance standards, and feedback rules. ' 
• ■ ' - »" . ■ ' 

A realistic sense of competency is probably as valuable a commodity as an educational enter- 
prise can of feKr*to an individual, to the general society, md to the institutions into which skills will 
ultimately be transferred. 
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